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(22)ffiiiB 



1fWP8-7340 



^i$8^(1996) 1^19Q 



(71) USA 00000^ 

(72) %^ :1cft 

JtCS«KIIK^HTB7»l^ 0*«SH* 

(72)S!Q^ 9/11 

(74)f^ilA #at± ^ J6 



m^^Wi<r>^mifi . i^fB»«co (1 . - 1 , 0 , i ) 




1 -^yT^T^iis. 



(2) 
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*S^«<?)^ffi**. { 1 , - 1 , 0 . 1 ) 

^h1.««« ( 1 , - 1 . 0 . 1 ) ffi^rfit 

31 -ex^**. 



1,0, 1) mn&tms^mijm^i^com^nip^^ 



1. 1. 

-2. o>:)ri«ij(cxh^-fr*etcj^«-rsft^2SiS 

1, 2X{±3S®«0S^by'J'>A^^!M^t|sc0tefH 20 

^^!|i!(^«cS:mi-Ste^^*a-C*)-:.-C. late 

tefH«««o^ffl**, ^aKRco {- 5 . 7 , - 5 ) , 

(5, 7, -5) . (1. 11, 11), (-5, - 
5, 7) , (5, -5, 7) , (-1 1. 1. -1 
1 ) , (1 1, 1, -1 1) . (7, 5. 5) , (-1 

I, -11. l)X{i(ll, -11. 1) mif&t^ 

k ^wsktttm^'} ^j^mt-^/mmw<m^^^ 30 

o«iiB*«. ( - 5 , 7 , - 5 ) , (5, 

7, -5) . (1, 11. 11). (-5. -5. 

7) , (5. -5. 7) . (-1 1. 1 . -1 1 ) . 
(11. 1. -11) > (7. 5. 5) , (-11, - 

II, 1 ) X{4 ( 1 1 , - 1 1 , 1 ) ffi^fik^^ffi 

[it^«7 ] -7X^5:. tJL^rfBS^««0< 1.1. 

0>X<4<1, -1, o>:ff'^iz:^hy^ymzm&-t 

mm9\ i^ms^Mi:.\zmLii')^i-''m.^ 50 



CIS*^ 10] -^7^9^. i^^^^^^<^< 1 , 

1.-2. 0>^ri6)txh7-frtttm-rsif^9 



mm 1 2 ] tL-n^^^M^^zm.'fcji v ^j^mt 

It® $-^tf :J^7';l^r o«je<o*gfi2r)gtR-ri.lS 1 <^ 

7, -5) , (5. 7. -5) , (1. 11. 11), 
(-5, -5.7), (5. -5. 7) , (-11. 
1. -1 1 ), (1 1. 1. -1 1) , (7. 5. 

5), (-ll.-ll,l)X«(ll,-ll. 

1 ) ffl^rfi[k^flF5rB^rfi*»^><?5ffl^ft*^5j^:irt<^ffl 

^rfiSr^SC: k trltfSk-tS^^ftcU— !fiOS?jt* 

m. 

[it*JBi3] vx^'^, i::fr^S»««o<i, 
1. o>XJ±<i. -1, 0>^ri6itxh5>f7^t:)^ 
^-rsit^fli 2^<7)il^*u-if<7)»3@:&«. 

^ftlSSr^t>it*JBl 2X(41 3EKiO^*l,'— f 

[||BB«0piai=5riJiBB] 
[000 1] 

miizmtt . 

[0002] 

^z)t^Xis.1i^^^X'h 0 , «!*{4±k LX^y r ^ 
TWSLhn^^^^ifiWi-^tiX tti.'^yr^Tcm 

( (0. 0. 0. \)m) ±.<nm.^'}'OJ^m.-^im^ 



(3) 

3 

^TF^ (0i;cJf. S.Nakaaura.Applid Physics Letters, 
64,No.l3.1687M689(1994)) . deO^jT^ 
fefH^Ji, ^yr^ rmS. ( 5 5 ) <0 c ffl±cOG a N>'N' 
•y7rii (56) Si H-rnSGaNS (5 
7) , Si TnSAlGaNl (58) . I nGa 
NvStt* (5 9) , Mgh'-TpMA 1 GaNS (6 
0) , MgH-rpfflGaN^ (6 1) *»^>^&, wtO 
pSG aN« (61) iWipSfii (62) iW^^il 
S. pSGaNS (6 1 ) *»*>nSGaN« (5 10 

7) {Zhtl'iXVy^X.-y^y'/ijim^tl. nMGaN 
® ( 5 7 ) iCnttffi (63) im&^ta:\'^h. ZCO 
i ^ ^^^^ Jf- K*^^iOaj:'j3e ( 6 4 ) JipffiG a 

Nfl ( 6 1 ) imiX±-}TlZXi*)\Si^tll> 
10003] tfz.^yr^ T cffi±<7)Sa«;Rf <±. 

«:^®co¥}tttt;:mi*53^4-i:36.f,^ -9-7 tab 

((1.1,-2,0)®) $:fflVi7ttefa«:& (#^ 
63-188938^^f8) . -»f7r^TAffl$-0. 5 
-2«:t7Uv:S«S:fflv^;tteB^B^^ (!HflS¥7- 1 3 
10 68^4Jf«) . -t^r^fTMffi ( (0. 1. -1, 20 
0 ) ffi) S-ffl^>fc|ga«;gr im^2 - 2 1 1 6 2 0# 
^) . -t7r>fTRffl ((1,-1,0. 2) ffi)^ 
fflV^^tSa^^ ( m^6 - 2 9 5 7 4^^«) ipUi^ 

[0 0 04] -^r. GaAs^i;:tfa<OtS^^«±tC; 30 
»RBS*« ( 1 . 1 , 1 ) m<Ob^iiy^i^m{\^ 

'J ^yj^P'. mmip ( 0 . 0 . 1 ) ffi« fc ^ {ii^rflto 

Jf, (0. 0. 1 ) ffiGaAs*R±<7)i:firfi^fl:;)yU 
'^AWiKgA^^fe^ixTV^S (J.N.Kuzniafl,AppliedPh 
ysics Letters. 65. Nol9. 2407— 2409(1994)^) , ±:tj^ 

mm^iz'K^ mx'^hLtis^h. ^wv-^ff) s 
c 0 0 0 5 1 minz&^LtimiUf u A^^iisi^f^ 40 

>f3r-HTi±n«S (63) iS:)g«-tl.:/ii6t:H5-fx 

[0006] C<0J;3^x-yf-i^^^^fft)^V%t:'T>'<^ 
2r)^^-r * <c« . S«®t^>-^<0««tcS5iW{c 



^W^9-\ 9 9419 

4 

1>-7 r ^ r c MHz S i Oz v;^ ^' i:miSLtfcWiti) U 
'>i.jaRISfifi!tfi<0*S*5«feSiiTi^l. (Y.Katoffi, 
Journal of Crystal Gn)wth.l44.133~140(1994)^) . 

\,zm^^ixhm.\Uf^)^j^m<rm^^^'f. mi 2 

( a ) Ji*gSjSfi«t:fclt^afl::<rU'>Aco)^^^ 
L, 01 2 (b) \,ilL^^j:^mmMfr>m.^^)'^J^ 
<7mki:^-t, ^yr^ rWR (65) Ocffl±fcS 1 
02^*>^>^S-?X^ (66) t:mtZWt^^}'^J^t: 
*Sh^^5 ii-a t , '^mm^Z\m 1 2 ( a ) CO i d 

=ftJ^coG a NS ( 6 7 ) *Cf:^t;:}^«$ixS . ^ 

GaNflcOfflEB (68. 6 9 ) »i ( 1 . -1. 

0, i)mt^£*)yT^:'yhtm\S.^fi. .riliid. 

-1,0. \)mi,zmwiis[<n^^^mi!&ims^z.t 

S:S^LTV^&, ;R^^^^ffi^1-&f:. 01 2 (a) 
fc:^L:'::Zft)g«OGaN« (6 7) *i:;*;?i<^rO. 5 

hm^^oEAim.(oGamt^^Lx. mi 2 

( b ) (c^-TJ: d i 0;*c#^rH«J^<7)GaN* 

(70) ii^mWL^tlh, -e-tOlSgt,, GaNl (70) CO 
IBIffi(7K 72) {±(1. -1. 0. 1) ffit^rl.. 

zfih (I. -1. 0. 1) ®taB;^i»icoisa^;Saf 

[0007] 

M^iysr y 7 r ^ r c ffi±co t 

coiOteattt^^-^-Tv^S. 

[0008] GaAs^C03i::6-H^B^S«±CO^ 

\ta')'^Ui. jiO^^BJ:0tA^^t<o*iJtjSWJ;v> 
*^ ^ix^.iO«SB^;ftat4. v^i/i(c:-eco*SHm^}f 

^^y r -i r cmiMzm^^ixfcm^'i -^aisb^bI 
a. 

[0 00 9] $(>iz^ fiMW7r>frcBB±coss?te 

J^-CftO. ^mra^riiLTtKfc (1, -1. 0. 
1 ) mxmttU::^(r>tif-yt:imic^j:h (HI 2# 

m) . z(r)fmTiimjmmz'jm^j:^mmm^i:>ti 
[0010] -e^-c-*fiaBcr)aM(±, ^^^m<D^m^ 

tstfg^t;{f'J'>A5^'fk^14ji|i3?«scotga«;RJrS. & 
tXi|i^i4cV -if co$8Jt:^S:^-r S ZtThh, 
[001 1 ] 

tiiis$-»?*-fi.7ti^<o^s] *3^BB#^.{4, Jiiacos 



(4) 
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[ 0 0 1 2 ] IB 1 mma. :^^ass±t=A^irH 

j>-?T. iiffBtes»«o^ffi*^ ( 1 , - 

1 . 0 , 1 ) mij&.tms^j:mijm^t:>(o^ni^5m 

[00 13] IB2colKB«. vx^'Srm-tS.IktJ; 
ff^f«<^ffi*^. SSSfflSSO ( 1 , - 1 . 0 , 

[0014] f^3(7m^i. •7^^'?:, 
c7)<i. 1, -2, 0>:ff}pHzxhy^-r^izm^-t& 

[ 0 0 1 5 ] 114 vrnmi. -KnE^^^m^^z)^ ••/ y 

[0016] llsolWHtt. i^rfiiteas«±ty^:^S 

7, -5) . (5.7, -5) , (1. 11, 11), 
(-5. -5. 7) , (5, -5, 7) , (-11, 

I, -11), (11,1,-11), (7,5, 
5), (-11,-11. l)X{i (11, -11. 

1 ) mi}G.tmM^mijm^^^)m^nifi5m:m(m so 

[00 1 7] S6£7>|KB(±, •7X^'*jg^-rs::fctJ: 

B>iSefi^<^ffi*^ ^a^iO ( - 5 . 7 , - 
5) , (5, 7, -5) , (1, 11, 11), (- 
5, -5. 7) , (5. -5. 7) , (-11, 1, - 
1 1) , (1 1, 1, -1 1 ) , (7, 5, 5) , (- 

II, -11, 1 ) Xfi ( 1 1 , -11. 1 ) B^fik 40 

[00 18] m7«|%BB{i, vj^^^S:, S:^rH^fHS« 

<o<i. 1. o>x«i<i. -1, oy-n^iizxvyA 

[0019] IB8<0fKBti, i^r^S«^to'<-y 7 
■t 5 , II 6 XJiH 7 <7)|6HB<OM^b!r 'J Al^t-^ 50 



[0020] ^9<^BB{±, 7vfr^fifflS±tMb<r 
U A^k^!te^*<0#«ISSrm-tl.teSJ«:SXg 

i:-^ts^^v-iF<n^-}jmx'h-^x . mWf^MUk 

A^b^^f^si&fiSSS?WKmi-&m 2 amm. 
CO ( 1 , - 1 . 0 , 1 ) ffi^rfit ^^ffi:frfi*>'?>«^ 

[0 02 1 ] ^iQ<r>W^\i. -ex^?:, Aefi"Stg^ 
S(?)<i. 1, -2, o>:6-|i]txh^-<Tttt:}S^ 
&ll9<7)%BHc7)^|i^«t^-Hfc7)SJi^ratW-r&. 

[ 0 0 2 2 ] m 1 <r>W^M^ ;i^f^Bli»«-htc>'<-/ 
7 rSS-iS{fC^fl:;<f y '>A^^iHj^fl5C7)^«H2: 
Jgtf;^SMB°Btf;filSS:^OII 9 Xtill 1 0 O5KHc0¥ 

[ 0 0 2 3 ] IS 1 2 C7)I6BB«, A*^aa«±t::M<k 
-:>-CB?ijr:^/W'^xo«l3g<oteB^BWc:7^:JrB^^^l:;<f'J 

A^^^*»¥«fiic5-fi[amw(cjg«-r s m 2 c7)feH^B 

Wn (-5. 7. -5) , (5, 7, -5) ,(1,1 
1, 11), (-5, -5, 7) , (5, -5, 7) , 
(-11,1,-11), (11,1,-11), 
(7,5,5), (-ll,-ll,l)X{i(ll, 

-11, 1 ) m-n^tmwm}jm'h<fm0tntp'5}^ 

[0 024] m 3£7)ifiMB«, VX^'Sr, i^Tf^SS 
««<!, 1, 0>X«<1, -1, 0>^HZXV^ 
^ -mizm^-thf^ 1 2 <7)|6Bgc0^frU-1f f^^r 

[ 0 0 2 5 ] II 1 4c7)^ii. S:^r^aS«Jlt>'^'■y 

3mwv'-'f<^Mt-)imi,zm-h . 

[00261 

\izwm-h . 

[0 0 2 7 ] 0u±, *^c7«^^*a iwsm 

1 ) tJ:0Jg^$ii3tM^by'J'>A (GaN) 

[ 0 0 2 8 ] 0 1 <7)M^b?yu ':?A^fl:-&i*»^*»i, m 
(1, -1. 0, Dm^mmt^h^yr^T 



(5) 



( 1 ) 5 0 0X:X'GaNJ<'/yrM (2) i 

ISfi«*$-«^ . - <^±.<^ 1 0 0 O-Ct'G a NK 3 ) ^ 
tSaj£ft$-frTm-t& . G a N« ( 3 ) {±. -^-^ r ^ 

rS« ( 1 ) Oc*fcfr|nitctt*«|Biv^^A^r^fBfc=3r 
[0 0 29] ±Mcr)mismiiiZ)5\,^Xii. (1. - 

1 . 0 , 1 ) mnmy^y r -i rw^ ( i ) itiSa^H* 

ft^-t^-JtaaNVN'-y^rB (2) it^-T^r^T* 
« ( 1 ) <^ctt:fr|6ll:cWffil6lLJt^^H^BtttOA^rfBG 
aNt^S. T^B^aGaNCO ( 1. -1, 0, 1 ) 10 

(2) «i. -y-^r-fTSR ( 1 ) WciWlSl'v.coc 
l«fltt3!)«-9-7r-fTa«e5cffiiO^J;'3t)|6i±-r.&. ^ 

COG a NM'-y 7 r 1 ( 2 ) ±tCtSA^ft-tS G a Nfl 

( 3 ) S« ( 1 ) (Oc|ftfrr6l»CcttE|6lL3tA^rB^B 
tS^tc^rO. -!^7r>f ( 1 ) W,z^^\,z ( 1 , - 
1 , 0 , 1 ) ffiA^Jg^^ix-S . ::«i^t>. ( 1 , - 

1 , 0 . 1 ) ffitSit*|fil<:0^:13fflS{±a< . i<^ffirt 

-5fcA*aGaNB*iJg^-Cl=l.. GaNK-y7rfl 
( 2 ) g*<7)cWS|6l1t*»'J:V^y::tf)(C. GaNB ( 3 ) 

(7)¥att*JJ:l^cttSiftltt*iffitis SSXPaco^^^rv^t 
[0030] JJB*l6HBcote^;g:fe^t iiUif. tv^t 

^as«<offijrfi[^ ( 1 . - 1 . 0 , 1 ) fflfcS^ 30 

*RffltWt ( 1 . - 1 . 0 . 1 ) miffB^^tlh. 

( 1 , - 1 . 0 , 1 ) Wizm 
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8 



i6iiri6]«o-e'!>-5:'::y^BlS'(t;<^u '^Am^^^^f**^ 
*5^BB<7)««<7)H*fi(i. iM<r> ( i . - 1 , o . 

1 ) m^&j)^h5m^j3H\,zm^fzm)i^X'h->x^>m\:^ 
[ 0 0 3 n H2(±. Hfm^oyi^^ti^mim (m&m 

2 ) (c i OJB^^n^tgfl:;;^ U -^a ( G a n ) 

[00321 02 COg^bJf 'J A^fc-^!ti!)^|i#«Ja . 01 
Xtf, (-11.-11. 1 ) ffiSr^fflfc-tSGaAs 
(4) ±tc. 5 0 0'CT'GaN-»N'y7rl(5) Sr 50 



C:<0±H100 0X:-CGaNS (6) i: 
I^ML^^-^Xm^^-th. GaNl (6) «i. GaAs 
a« ( 4 ) <0< 1 . 1 . 1 >:6-|6]{Cctt*«|6H-^;tAv6"fB 

[0 033] ±ieilttJe®2tfcV>TJ±. (-11,- 

11.1) H:frficoG a A sttK ( 4 ) ±tc:J£a«;S$ 

^zGa.nJ^'/yrm (5) {±. itCGaAsS^R 

( 4 ) <o< 1 , 1 . 1 >^H\,zcmi^ Ltz^1&¥^<r> 
*HGaNt:5r-S. *R(4)<^(-11. -11, 



Dffik-StLTtTvfrfBGaNcT) (1, -1. 0. 1) 

COV^/l— i^3y*«Ji3ISiX'S't«>(C, GaNV-^^y^ 
rfl (5) J±, GaAs2« (4) 0<1, 1 . 1 
[nI'\(;0cttE|6ltt*>'S^lTV^I., Z:cOGaN>'^>y7ra 
(5) ±t^:SL7tGaN« (6) GaAs^S 

( 4 ) co< 1 . 1 . 1 >:trifiit c WiEiio L:/:::A:*-f^fB 
(c:^"?, S« (4 ) iBCWtc: ( 1 , - 1 , 0 , 1 ) ffl 
im^^tih. ^<nm^h. ( 1 , - 1 , 0 . 1 ) ffitc 

cOHt'TifCJ) Ol.-:? cttEl6r*"|Sl<^-5-^ -o/cTyfrfiG 
aNS*^«t'?;|.. GaNAy^rW (5) a^oOc 
WSM'&ifiii^^ti)sb\,z^ GaNS (6) WittttJitf 
cttElBJttJiffiiT^'vrtOtc^rS. ¥?t^tSS*^#'^ixS 

zt\mFf-^pm&<r>mmzb ->xm>xmmx:hh. 

[0 0 34] $f>(3, GaAsSK (4) {± ( 1. 1, 

0 ) ffixti ( 1 . - 1 . 0 ) mx-m^iiz'^^ WiX'%- a 

GaAs*« (4) C7)<1. 1. l>*-l6l{Cc*rai 
l*nL;tyx*aGaNa (6)<0(1, 1. -2. 0)ffi 
{i. GaAs»R (4 ) <0 ( 1 . 1. 0)A.#^t— 

[0035] ^m\fr)-}mi. G a A sSiR<DJ©^t:K 

^>-f . i:6-HliS i c*f-ec7>fficoi:*^fBSS<^)J®^t;: 

[0036] JJ2*^BBcOlS^:a^rffili. S:*^^ 
fciJUT-t7r-f r (0, -1. 0. DffitJtJS-tl. 
ffi:^fi{±. (-5, 7. -5) . (5, 7. -5) . 
(1, 11, 11), (-5. -5.7), (5. - 
5, 7) , (-11. 1. -1 1 ) s (1 1. 1. -1 
1 ) , (7. 5. 5) . (-11.-11. 1 ) X« 

(11, -11. 1 ) ffi^rfiLk^ffi=5rffi:A-fiTJ).Si k 

^mmth. -r=5r*>*>, ±:trB^^fBa««ffl:sre5:±iB 

1. i>X{i<i. -1. i>:fe-|6iiccttEr6iL!t/s^r 
failS^t^rO, fflgaStWtc: ( 1 . - 1 . 0 . 1 ) ffi 

im^^tih. ( 1 , - 1 . 0 . 1 ) ffltcsEjiisirae 



9 

*). ¥t&**octtiii»i:tri6]W-?-5^3tA'-y7rS*«Jgt£ 

C 0 0 3 7 ] 03 (±, ^^(TM^B^^Irm (UttJ^® 

3) {zi.'om^^iifzm^'j^j^ (GaN) 

1 0 0 3 8 ] 03 (omitff V 'yj^^t^V!mfmi . m 
(1, -1. 0. Dmimmt-t^-fyr^T 

^ (7) its i02*>^>^S-7X:7 (8) 

5 0 0T:TG a N>'N'-y 7 rS { 9 ) ^^^g^M:^ 
^t. >lCO±t 10 0 OrT-G aNB (10) ^tgfa^fi 

$^rjB^s. GaN« (10) (i. -^yr^rmi 

fc. (8) (mmiffim<r>}m<c-t^zti^-c^ 

[0039] ±KiOl6Si0^® 3(CfcViTli. v;^:?' 

( 8 ) -sr^L^i^ic ( 1 . - 1 , 0 . 1 ) miium- 

7r^r*«(7)±tGaNA.y7r« (9) J-teS 
fi^;S$-|J:, <lc7)GaN>'N'-y:7r^J:tGaN^ (10) 
im^Bl&^^ith. :ioLXm^^tlfzGsiNm ( 1 

0 ) \i. micrmimm 1 1 mmic. ^yr^ rmi 

0^^-5^A^B^GaN«*5}g^;$ix|,, 1?fld(af*S» 

(012) my r >f ra««o c Bicoissiitea^^s t 

*SB^Bj£;B:-r I. c: ^r< . ¥if?^i*:|!BcOi)^^rV>rdrBl. 
GaNS75iiil^>itS. 

[0040) *^BB<^^:R*^i, ±iE(^SISfc®® 
3<7)J: 3 ( 7 ) ifcrvx^' ( 8 ) ^^tt&%^r 
5eteJB®l(:*»*»S*ffi*fc:J:0IKtc»fiKL 

WsffU X<gjt. W;t{f0 1 1 ff)1M.<n^y^ it- 

(Ty^izm^-r. Ttfrfl^BS i c^-e<7Xfit7)yt6-^fBS 

[0041] ±IE*^^^S«gfHJilt*:feftt iiHf , 
TtSr^teSa^g^DK^fi?: ( 1 . - 1 , 0 , 1 ) fflfcS 

fl:^^«5i&teB°BJKSS-fr2.i:. w<Ogfli;!rU'>AiS 
it^mmi. SlS«0ctt:fr|6j{CcttEi&iLitACfrH^B 
tefafc^rO. ^O^ffl*«(l, -1. 0. l)®t^ 
(1, -1. 0. 1) m<iZmWil^(0!^ffM^M& 



(6) i^S¥9-199419 

1 0 

ithtzibiz. T}t=5: (1 . - 1 . 0 . 1 ) mm^^ 

s&iijf'j'^Am.^mmmpm&^iii, *miz 
in'r^mL(om:fjmi. ±iao ( i , - 1 , o , i ) h 

[ 0 0 4 2 1 04«i, w^cotefijs^:^ (mmm 

4) tiOJgjR^tttg-fbyU'^A (GaN) 

[0043] m4<nmitffv ^j>^^i}L-&m^mi. m 

(1, -1. 0. Dm^rmst-ti^yr^T 

««(7)±{c. <1, 1, -2, 0>^rr6j{cXh7-< 
T*?WS i 02A'^,^rl.-7X^' (11) SrJBiRL, 5 0 
O'CT'GaNA.y^rl (9) $-JgfB«;S5-ti:. Z<0±. 
1 1 0 0 0 "CT'G a N)i ( 1 0 ) $-JSfBj£;S^-^Tje)t 

icoGaN* ( 1 0) ti, ^yr^rmin) 

^^citfriSjtctti&siftiir^^tri^fBtgfBt^rO, ±ffi ( 1 
2)ii(S(l. -1, 0. Dffi, fflffi(13)*5(l. 

20 - 1 , 0 . 1 ) tB, t> o-ij<omm ( 1 4 ) *5 ( 0 , 

0. 0, 1 ) ffi (cffi) t^^. 

[0044] ±E<7)||iBgffi4C0-7;^:5' ( 1 1 ) w 

(7)C0<1, 1. -2, Q»1i^\^XVy^ymzm 

tm^^m^itzii\,^xi>. mi<nmmm3 tmmiz. « 

yd^^GaNfl (10) A^GaNA-y^rfl ( 9 ) 
»^>ixl.. ^^IZ. ;^b7^r*tfc|gBli^gLJtGaN 
30 ® ( 1 0 ) C0«ffi (13)*«(1, -1. 0. Dm. 
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the surface of a crystal substrate is formed in such a 
manner that the tilt 

angle of the plane direction, which is equivalent to 

specific plane direction, 

is set within a prescribed value. 

SOLUTION: A GaN buffer layer 2 is crystal-grown on a 
sapphire substrate 1 

having (1, -1, 0, 1) faces as the surface, and a GaN layer 
3 is crystal-grown 



COUNTRY 
N/A 



11/29/2002, EAST Version: 1.03.0002 



thereon. The crystal growth speed in the direction 
vertical to the (1,-1^ 0;- 

1) faces is slow, and the atomic migration on the 
above-mentioned plane is 

intensified. As a result, a hexagonal gallium nitride 
compound semiconductor, 

which is smooth on the surface in the direction in parallel 
with the substrate 

surface and having uniform C-axial orientational direction, 
is formed. The 

same effect can be obtained even when the orientation of 
substrate is inclined 

by 5 degrees or less from the (1, -1, 0, 1) face 
orientation . 
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